Summary. Plasma aldosterone, sodium (Na) and potassium (K) concentrations, daily Na and K intakes, and urinary and faecal excretion were measured during the first week of postnatal life in 9 lambs naturally born at term (145 days of gestation) and in 10 lambs delivered by caesarean section on day 145 (6 lambs) or on day 139 (4 lambs) of gestation.
Summary. Plasma aldosterone, sodium (Na) and potassium (K) concentrations, daily Na and K intakes, and urinary and faecal excretion were measured during the first week of postnatal life in 9 lambs naturally born at term (145 days of gestation) and in 10 lambs delivered by caesarean section on day 145 (6 lambs) or on day 139 (4 lambs) of gestation.
Plasma aldosterone, Na and K concentrations showed no significant variation during the experimental period in any group of lambs, and there was no significant difference concerning these parameters among the three groups.
Na and K balances were always positive during the experimental period in naturally born lambs. It was negative on days 4 and 6 postdelivery in those delivered by caesarean section on days 145 and 139 of gestation, respectively. This was probably due to the lower daily Na and K intakes measured in these 10 lambs compared to the 9 control lambs : urinary output and urinary Na and K excretion were lower in the two groups of lambs delivered by caesarean section, while Na and K urinary concentrations were not different in any group.
Introduction.
It is well known that the renin-angiotensin (RA) system and plasma adrenocorticotropin (ACTH), sodium (Na) and potassium (K) concentrations are the dominant factors controlling aldosterone secretion in adult mammals. Several studies in man (Cannon, Ames and Laragh, 1966 ; Brunner et al., 1970) and various animal species (Davis, 1961 ; Corvol et al., 1977) have shown a close relationship between these stimuli and aldosterone production. On the contrary the regulation of plasma aldosterone concentration is still poorly understood in newborn mammals. No relationship has been demonstrated between the RA system and aldosterone concentration in human neonates (Dillon et al., 1976 ; Sulyok et al., 1979b The ability of the adrenal cortex to secrete aldosterone has been the subject of several investigations in foetal lambs (Alexander et al., 1968 ; Wintour et al., 1975) . Aldosterone transfer from mother to foetus is not significant, and more than 80 % of the aldosterone in foetal blood is of foetal origin in sodium-replete sheep (Moncaup et al., 1980 ; Wintour et al., 1980) .
In the work reported here, we observed the relationships between Na and K concentrations in blood and urine and plasma aldosterone levels during the first week of postnatal life in lambs naturally born at term and in those delivered by caesarean section since, during the first postnatal hours, plasma aldosterone, Na and K concentrations differ widely between mice delivered by caesarean section and those naturally born at term (Loctin and Delost, 1982 (Tissier, B6chet and Mol6nat, 1975) and weighed. Samples of urine (10 ml) were frozen until analysis. The faeces were dried at 103 °C for 48 h. A sample of the dry matter (5 g) was ashed at 380 °C for 15 h and the ash dissolved in 3N HCI and kept at 4 °C until analysis.
Blood samples were collected in heparinzed tubes from the right jugular vein once daily at 9 a.m. just before feeding. After micro-haematocrit measurement the blood was centrifuged and the plasma frozen until analysis.
Assays. &horbar; Plasma aldosterone levels were determined by direct radioimmunoassay (Bayard et al., 1970 ; Safwate et al., 1982 (Trimper and Lumbers, 1972) as well as an increase in plasma renin activity on day 124 (Siegel and Fisher, 1980) . During gestation, foetal renin originates principally from the foetal kidney since renin activity is very low in the amniotic fluid (Siegel, 19811. Angiotensin 11 levels increase in reponse to hypoxaemia (Pipkin et al., 1974a) or hemorrhage (Pipkin, Lumbers and Mott, 1974b) .
It has been suggested that plasma aldosterone concentration in foetal lambs is maintained via placental transfer from the ewe (Siegel and Fisher, 1980 ; Siegel, 19811 . However transplacental transfer from the ewe to its foetuses was found to be negligible (Moncaup et al., 1980 ; Wintour et al., 1980) . No relationship could be demonstrated between plasma Na and K concentrations and plasma aldosterone levels in lambs either before or after birth (Moncaup et al., 1980 (Giry and Delost, 1977) as well as in human infants (Sparano et al., 1978) , foals (Giry et al., 1979) , mice (Loctin, 1980) and calves (Safwate et al., 1982) . Under our experimental conditions as in lambs kept with their dams after birth (Moncaup et al., 1980) , no increase in plasma aldosterone concentration was observed between birth and day 7 in either the 9 NB lambs or the 10 DCS lambs ( fig. 11. ) .
High plasma aldosterone levels measured in newborn pigs and calves (Safwate et al., 1980) may be responsible for the decrease in the faecal excretion of Na observed in these animals during the first week of postnatal life. This may be due to aldosterone-induced Na reabsorption from the colon (Cremashi et al., 1979 ; Safwate et al., 1982) . Loctin (1980) (Siegel and Fisher, 1977) .
The plasma renin activity and aldosterone concentration following furosemide infusion were not accompanied by a change in haematocrit values or Na concentration (Siegel and Fisher, 1980) . Plasma aldosterone values during blood withdrawal in newborn infants could not be correlated with plasma electrolyte concentrations or osmolality (Dillon et al., 1978) . The high plasma aldosterone concentrations measured in newborn guinea pigs were related to intense adrenal activity (Giry and Delost, 1977) , as observed in mice (Dalle et al., 1978 ; Loctin, 1980) . The effect of an intravenous infusion of K on plasma aldosterone concentration differs before and after birth : the ovine foetus (during the last days of gestation) cannot accommodate high levels of plasma K by an increase in blood aldosterone levels (Wintour et al., 1979) . Siegel (1979) demonstrated that in 5-10 day-old-lambs, a rise in plasma K concentration (following KCI intravenous infusion) from 5 mM to 7 mM induced an increase in plasma aldosterone concentration from 160 pg/ml to 220 pg/ml.
In our animals, no relationship could be established between haematocrit values or plasma osmolality and plasma aldosterone concentrations ( fig. 1 ). In calves, the age of the animal accounted for 57 % (multiple regression analysis ; r = 0.76 ; p < 0.01) of the changes in the plasma aldosterone concentrations observed during the first week of postnatal life (Safwate et al., 1982) . In the present experiment, haematocrit and plasma Na concentrations were similar in NB and DCS lambs ( fig. 1 ). Daily urinary output was greater in NB than in DCS lambs ( fig. 2 ). This probably resulted from the greater mean daily milk intake in NB (1 151 ± 44 g) than in DCS (DCS 139 : 657 ± 62 g ; P < 0.01 ; DCS 145 : 578 ± 79 ; P < 0.01) lambs from the second to the 7th day. Thus daily Na and K urinary excretion was more elevated in NB than in DCS lambs ( fig. 2) (Aperia, Broberger and Herin, 1975) . In foetal sheep (122-138 days of gestation) there was a direct relationship between GFR and the amount of reabsorbed Na ; the correlations between GFR and urinary Na excretion were found to be positive (Stevens and Lumbers, 1981) . Aldosterone infusion to chronically catheterized foetal lambs altered the renal excretion of Na and K (Lingwood et al., 1978 (Sulyok et al., 1979a) . Their adrenal glands however fail to respond adequately to this stimulation (Sulyok et al., 1979a) . Plasma aldosterone concentration measured between 24 and 48 h after birth in premature and fullterm infants is significantly altered by the duration of pregnancy (Godard et al., 1979 ; Sulyok et al., 1979a) and cannot be correlated with renal Na excretion or urinary Na/K ratio (Sulyok et al., 1979b ).
In conclusion, no significant variation in plasma Na, K 
